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Asbestos free solid motor internal insulation samples were recently tested at the MSFC Hyperthermal 
Arc Jet Facility. Objectives of the test were to gather data for solid rocket motor analog characterization 
of ablative and in-depth thermal performance of rubber materials subject to high enthalpy/pressure 
flow conditions. Tests were conducted over a range of convective heat fluxes for both inert and 
chemically reactive sub-sonic free stream gas flow. Active instrumentation included use of total 
calorimeters, in-depth thermocouples, and a surface pyrometer for in-situ surface temperature 
measurement. Post-test sample forensics involved determination of eroded depth, charred depth, total 
sample weight loss, and documentation of the general condition of the eroded profile. A complete 
Charring Material Ablator (CMA) style aero thermal analysis was conducted for the test matrix and 
results compared to the measured data. In general, comparisons were possible for a number of the 
cases and the results show a limited predictive ability to model accurately both the ablative response 
and the in-depth temperature profiles. Lessons learned and modeling recommendations are made 
regarding future testing and modeling improvements that will increase understanding of the basic 
chemistry/physics associated with the complicated material ablation process of rubber materials. 


For ERG Use Only: Paper #: Paper ID: 


* Title: Arc Jet Testing of Asbestos Free Nozzle Dome Ablative Materials 


* Submitted to: JJPM (CLIJPIB [LJSMBS [L]PEDCS [RNTS L[ISEPS Please select ONE subcommittee. 
Refer to Call for Papers for description of Subcommittee Mission Areas and select one from the choices below. 
*MissionArea:X)1 O12 O13 O04 O15 O6 O87 Os 9 [C10 

* Updated Paper? (] Yes [] No * Student Paper? (] Yes &] No 

Sponsoring organization if SBIR-funded: 


Primary Author (NOTE: will receive all correspondence regarding participation in this program and is assumed to be 
presenter) 


* Name: J. Louie Clayton *U.S. Citizen KX] Yes [J No 
* Organization (contractors provide company name): National Aeronautics Space Administration - Marshall Space Flight Center 
* Address: Building 4203/Rm 3137, MS/ ER43 


* City: Redstone Arsenal * State: Al * ZIP Code: 35758 

* Phone: 256-544-2322 Fax: * Email: jeppy.I.clayton@nasa.gov 
2nd Author Please provide full contact information for each author. 

Name: *U.S. Citizen [J] Yes LJ No 

Organization (contractors provide company name): 

Address: 

City: State: ZIP Code: 

Phone: Fax: Email: 


3rd Author Please provide full contact information for each author. 


Name: *U.S. Citizen [] Yes [] No 
Organization (contractors provide company name): 

Address: 

City: State: ZIP Code: 
Phone: Fax: Email: 


4'n Author Please provide full contact information for each author. 


Name: *U.S. Citizen [] Yes [[] No 
Organization (contractors provide company name): 

Address: 

City: State: ZIP Code: 
Phone: Fax: Email: 


* Management Support * Presenting Author / U.S. Citizenship 


The presenting author for this paper will be 
[X] Author(s) has confirmed management support (i.e., : 
required resources) to prepare, submit, and ERG must be notified of any change to the presenting 
present this paper at the above subject JANNAF Meeting. author immediately. Presenter must be a U.S. Citizen; 
attendance at this meeting is restricted to U.S. Citizens. 
For ERG Use Only: Paper #: Paper ID: 


Unclassified Abstract (250 — 300 words; do not include figures or tables) 


* 


Asbestos free solid motor internal insulation samples were recently tested at the MSFC Hyperthermal Arc Jet Facility. Objectives of the test 
were to gather data for solid rocket motor analog characterization of ablative and in-depth thermal performance of rubber materials subject to 
high enthalpy/pressure flow conditions. Tests were conducted over a range of convective heat fluxes for both inert and chemically reactive sub- 
sonic free stream gas flow. Active instrumentation included use of total calorimeters, in-depth thermocouples, and a surface pyrometer for in-situ 
surface temperature measurement. Post-test sample forensics involved determination of eroded depth, charred depth, total sample weight loss, 
and documentation of the general condition of the eroded profile. A complete Charring Material Ablator (CMA) style aero thermal analysis was 
conducted for the test matrix and results compared to the measured data. In general, comparisons were possible for a number of the cases and 
the results show a limited predictive ability to model accurately both the ablative response and the in-depth temperature profiles. Lessons 
learned and modeling recommendations are made regarding future testing and modeling improvements that will increase understanding of the 
basic chemistry/physics associated with the complicated material ablation process of rubber materials. 


Audio-Visual Requirements and Room Setup 


Standard equipment supplied in each meeting room includes: Laptop (with sound), LCD Projector (minimum 
1024 x 768 native resolution and 4500 lumens), Screen, Podium Microphone, Wireless Lavalier Microphone. Rooms 
are typically set in “Theater” style (rows of chairs). If your presentation requires any unusual A-V equipment or 
set-up, please indicate those requirements below. 


Enter any unusual A-V or room setup requirements here. First check the list of standard equipment and typical room setup described above. This 
section will EXPAND to accommodate your text. 


> 
Cenk ee Upload instructions can be found in the Call for Papers on page 3. 
> Distribution Statement A abstracts may be uploaded or emailed. 


> By submitting an abstract, you agree to both complete a final paper for publication and to attend the meeting to present this information. 
> Direct questions to Shelley Cohen, by phone at 410.992.7302 x 215, or email to scohen@erg.jhu.edu. 


Form Date: 11/1/16 


